Summary.-In 1977 a number of patients with soft-tissue sarcomas and previous exposure to phenoxyacetic acids were described. Following from these observations a matched case-control study was made. Exposure to chlorophenols was also included in this study. The results showed that exposure to phenoxyacetic acids or chlorophenols gave an approximately 6-fold increase in the risk for this type of tumour. It was not possible to determine, however, whether the carcinogenic effect was exerted by these compounds or by impurities such as chlorinated dibenzodioxins and dibenzofurans that in almost all cases were part of the commercial preparations.
IN the general debate on environmental hazards in Sweden, few topics have been discussed as vigorously as the phenoxvacetic acids. The debate has focused on their presumptive carcinogenic and teratogenic risks. There are no epidemiological or other reports that have firmly established a correlation between cancer and previous exposure to phenoxyacetic acids in human beings. In an investigation of Swedish railroad workers with exposure to different herbicides, a significantly higher tumour incidence and mortality rate was shown in those with exposure to amitrole, but initially the same findings did not apply to phenoxyacetic acids (Axelson & Sundell, 1974) . In a re-analysis ofthis study doubts were raised about the phenoxyacetic acids as a specific group of products (Axelson & Sundell, 1977) . In an accident at the BASF plant, Ludwigshafen, in 1953, 75 persons were exposed to trichlorophenol and chlorinated dioxins. Six malignant neoplasms causing death were found among those exposed, whereas only 3 were expected from comparison with general population data and 4 from comparison with an internal control group (Thiess & Frentzel-Beyme, 1978) . Mice with peroral exposure to dioxin over 2 years showed an increased frequency of hepatomas over the control group (Toth et al., 1978) . Another study on mice with peroral exposure to 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) showed an increased tumour incidence in one of two studied strains (Muranyi-Kovacs et al., 1976) .
Recently a number of patients with softtissue sarcomas and previous heavy exposure to phenoxyacetic acids were reported (Hardell, 1977) . This clinical observation resulted in a matched case-control study of this type of tumour. An analysis of exposure to chlorophenols was included in the investigation, as there are related processes in the production of phenoxyacetic acids and chlorophenols, and there may be similar impurities such as chlorinated dibenzodioxins and dibenzofurans in the commercial preparations.
Phenoxy herbicides have been used to control unwanted hardwoods in Swedish forestry since the beginning of the 1950s, usually as a mixture of 2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-T. In order to control mainly aspen, 2,4-D has been used in stump and basal-bark spraying. In farming, 4-chloro-2-methylphenoxyacetic acid (MCPA) has been the dominating herbicide.
Chlorophenols were also introduced in Sweden in the beginning of the 1 950s.
About 90%0 of the consumption has been in sawmills as impregnates or to protect against blue stain in cut and newly sawn timber. Chlorophenols have been used as a fungicide for slime control in the production of paper pulp.
In addition these chemicals have been used as wood preservatives in paints and to waterproof leather and textiles. High levels of chlorinated dibenzodioxins, dibenzofurans and other impurities have been shown in the sawdust from sawmills, especially from the trimming-grading plant where the sawn timber is handled after chlorophenol treatment and drying (Levin et al., 1976 (cf. Miettinen, 1972) . The method described by Miettinen (1976) founding factors the quotient between these relative risks was calculated as 5.7/6.2=0-9. This indicates that these confounding factors did not bias the result and the matching was therefore dissolved in the continued analysis.
As there might be some doubt about the information obtained from relatives compared with that obtained at first hand, a subdivision of the patients and controls was made in the 2 groups of living and deceased. The relative risk for the 21 living patients and their controls was then calculated as 9 9, and for the 31 dead patients and their controls as 3-8. This indicated that second-hand information underestimated the risk. the study. Persons exposed to chlorophenols were excluded, with the exception of one patient and one control with exposure to both chemical groups. Table III gives latent period, duration of exposure and type of work for persons who had used phenoxyacetic acids. The relative risk of exposure to phenoxyacetic acids was calaculated as 5*3 (950 % confidence interval, 2-4-11-5; Table IV ).
The first report about soft-tissue sar- Relative risk: 5-3 (24--11-5).
X2= 17-4. P<0-001. control with exposure to both chemical groups (Table VI) . The calculation gave a 
Dichloro-diphenyl-trichloroethane (DDT)
The use of DDT-treated plants was commoni during the 1950s and 1960s, and therefore the potential carcinogenic risk of such exposure was analysed. Two patients and 4 controls with unknown exposure were excluded. Four cases and 14 controls reported exposure to DDT, and the relative risk was then calculated as 1 2.
Other exposures
As there might be some other factor related to the occupations in which some people were exposed to the studied chemicals, the risk of the tumour of interest was also calculated for the unexposed persons in these occupations. Seven cases and 47 controls were assigned to that group. The relative risk was 0 6, which implied that the excess risk was related to the chemicals under consideration. Motorized sawing was studied in view of the exhaust fumes and their possible carcinogenic effect. No information was obtained from 2 patients and 2 controls, and they were consequently excluded. Eight cases and 41 controls reported exposure to exhaust fumes, and the relative risk was then calculated as 058. Emulsion agents such as diesel oil might have been present in the spraying aggregates. Information about such possible use was obtained from only 10 of the exposed persons. One patient reported such use during one week out of a total exposure of 34 weeks. One patient and 6 controls denied the use of diesel oil in an emulsion and 2 controls confirmed its use. No apparent difference in smoking habits between patients and controls was found. Fifty-one per cent of the patients were smokers (23% ex-smokers) compared with 48% of the controls (22% exsmokers).
DISCUSSION
The material consisted of 52 patients with soft-tissue sarcomas. All tumour histologies were reviewed by a pathologist. It is well known that the carcinogenic effect of a specific exposure is often most easily recognized in a rare type of tumour, and also that the aetiological connection in this situation is best documented by a case-control study. In a more common type of tumour, the effect may be blurred by a wider spectrum of exposures and, as regards the rarer tumours, cohort studies often contain too few cases for significant results. In this case a rare type of tumour acted as a signal, and the relation to the specific exposure was first suspected from clinical observations (Hardell, 1977 
Conclusion
The investigation showed an increased risk for soft-tissue sarcomas related to the use of phenoxyacetic acids or chlorophenols. It is most unlikely that the results were influenced by uncontrolled confounding factors or other defects in the validity of the study. A specific evaluation of the effect of separate chemical substances was not possible, as nearly all exposed persons were also exposed to chlorinated dioxins, including their most potent form, 2, 3, 7, 
